Inhibition of hormone-stimulated adenylate cyclase activity after altering turkey erythrocyte phospholipid composition with a nonspecific lipid transfer protein. Phosphatidylinositol uncouples catecholamine binding from adenylate cyclase activation.
The nonspecific lipid transfer protein from beef liver was used to modify the phospholipid composition of intact turkey erythrocytes in order to study the dependence of isoproterenol-stimulated adenylate cyclase activity on membrane phospholipid composition. Incorporation of phosphatidylinositol into turkey erythrocytes inhibited isoproterenol-stimulated cyclic AMP accumulation in a linear, concentration-dependent manner. Inhibition was relatively specific for phosphatidylinositol; phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, phosphatidylglycerol and phosphatidic acid were from 3 to 7 times less effective as inhibitors of hormone-stimulated cyclase activity. Inhibition by phosphatidylinositol was not reversible when up to 90% of the incorporated phosphatidylinositol was removed, either by incubation with phosphatidylinositol-specific phospholipase C or a second incubation with transfer protein; possibly adenylate cyclase activity depends on a small pool of phosphatidylinositol that is inaccessible to either phospholipase C hydrolysis or removal by lipid transfer protein. Phosphatidylinositol incorporation inhibits adenylate cyclase activity by uncoupling beta-adrenergic receptors from the remainder of the cyclase complex. Phosphatidylinositol incorporation had no effect on stimulation of cAMP accumulation by either cholera toxin or forskolin, indicating that inhibition occurs only at the level of receptor. Phosphodiesterase activity was not altered in phosphatidylinositol-modified cells. Inhibition of cAMP accumulation was not the result of changes in either membrane fluidity or in cAMP transport out of modified turkey erythrocytes. Phosphatidylinositol inhibition of isoproterenol-stimulated cyclase activity may serve as a useful model system for hormone-induced desensitization.